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, • \ The purposes of the present study were to ascertain 

. whether or not^ two particular formatting characteristics; influenced 
seventh grade student performance^ 
^ question focused on the effects of decimal positioning 4.h multiple 
choice ^^tions for computational item^. In a second guest ion , ^ 
lab^l^lig^ format was .compared wi^h identification format for geometry 
^ items. The influeh achievement and t 

'also studied. Results indicate tha a strong, 

consistent influence on student performance for both computation 

. and geometry items. Test composition (single y^^^ format) |iad 

little influence. Results for formatting are not"^ clearly 
prescriptive, although additional considerations for geometry 
formatting are identified. (Author) ' \ *! ^ 
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Formatting 



v';«. 



1"he purposes of the prese|^^^|^|^f^^^i6;a^ two 
f)artlcuiar formatting charactef-t^^^|§Mlu student per- 

foiinarice on math tests* One reseat^tr-^ 



mm 



diecfmal positioning in mul^fple cholW^c^^ Items. In 

a second quest I ori, Igbel liig fohnat was compared, I tif^entif^ format ^ 

. , - : - ■ - - : ' . / • -i-.. - * • ■ 1 z^-^-' ■ ■ 1 s ■ ■ - ... 

for geometry I terns The infTuerices of prior achliv^n 

were also studied^ • > ' ' V v ^ 

Results Indicate tjliat prior achlevrement had a str6ng> consistent > 
influence oh student performance for both ccxnputatldrial arid geometry items*. 
Test composition Cs ingle versus mlx.ed fonnat) had little Influence. Results 
for 'fbrmattlrtg are riot .clearly prescriptive, although additional cons iderat^^^^ 



for geometry fbrmatt in^ are'^eiifeif led; 



n : 



0 

ERIC 



'■"ip.. 



Formatting fssdes 



Ididsyncracies of multiple choice tests may impede #e accurate gsses§^^^ 
Qf student achieveme^^ (Hi 11 man >V Bishop,^ S Ebel, 1965)^ Ta tontrol for the 
effects of test cfiaracteri^tics on test performance^ psychometrf clans have 

■ - • ■ • , ^ ' \ . ■• ■■- • '-ry^-- - 

suggestecj guidel ines for writing items and orgahizing items within a te^t 

- - ' ' , ' ■ . ■ ' - . ' ■ .' . ■ , 

(see, for example, Gronlund, I98I; Popham, 1981; Sax, 1974). Ifl addition, some 
test constructors also attempt td standardize aiid/or publ ish their test j tern 
format specifications (see, for example. State of Flprrda,^^!^ ' 

The b^es for »bme of these guidelines and specifications Rav^ beefi empir- 
ically documented. Orga^ factors such as answer marking format (fiajoft ^ 
& Miichael, 1975; Moss £ Cole, 1982), woPlcspape arrangem^^^ 

J 1975), sequencing of items (Plaice, Arisorge, Parker S Lowry, 1982;'Towle S • ^ 
Merrill, 1975) and their interaction with examinee characteristics (Plake, et 
al., 1983; Towle £ Merrill, 1975) have been studied. The effg^ts of item format 
differences in math items have been examined in tenns dfF~fpecif ic^^h^acteristics 
such as illustration (Washington & Godfrey, 1974), "set-up" '^rsus computational 
• responses (Forsythe 6 Spratt, I98O), number of response options (Oosterhof 6 
J Coats, l^Bl), use of "none of the above" as an option (Forsythe & Spratt, 1980; 

■ ■ , ^ • . - , • .' ■ -■ . - . . ■ -, - * ■ ' 

* Oosterhof S toats, I98I) , and the use of mathematical ranges as options 
' (Odsterhof S Coats, I98I) as well ^s more general differences (White £ Carcelli, : 
1982). White ancJ" Ca reel 1 i contrasted eight commonly used majth item formats and 
coficluded; "These results indicate, that what a student appears, to have mastered 
in mathematics conpiitation is substantially influenced by the formal" of the 
particular test used" (1982, pi 1); / / ^ ^ ' ■■■ • 
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■ / rma 1 1 i ng I s s ues 



- The two issues Jiddresse^ this. paper ;-'iustrf f ca tlon d responses 



Jtist i f lea t 'fon of Dec i ma h Responses . ' \ 

F6rmattFni^eciironi>are ni^^ By; -tes t '.const rue tor s» Scrutfriy o^ ^ 

riitidnally standardrzed tests leads to the conclusion that decimal responses, 
to nial ti pie -^hdice i terns. are hot fonnatted in a umform way • Decimal options -U: 
are left-Justified in some tests (e.g^^. The St a nf ocd T^st o£ Acadmie Ski 1 1 s .as' ^ 
in Format B be ibw^ irid dec ri^ others {e,g, ^Pie^ Comprehensive Tests^ 

of Basic Ski 1 Is as in Format. A below) ^ One purpose of this study was to investir/ 
gate the effects of decimaij' formatting on student performances ' r 

Format A / ^ Format B.^ . 

] .t X 3.^5 ^ — - ^ 1.2 X 3.^5 « ^ ' 




a) .935 . -i a) ..935 

•/ b) ;. " • . b) 

A c) 9.25 V ^ [ c) 9.25 

^ ' / d) /H.30 r ' — ; d) 41.30 
I dent I ficatibn versus Labeling 

— : ■ . - 

Not infrequently, test developers use -V;i den t i f i cat i on" apd^ "labeling" items 
to test the sanfe skill domain. For example,, ah item pool assessing a geometry 
objective which requires students to Identify polygons by nanfe might contain both 
of the following items: 

Item 1 {Labeling) 

; " ^ _ _____ _ ' ' " •/ 

What is the name ofi^ the fol lowing figure? / / ../ 

7 ' ^) hexagon c) pentagbn^ 

/ b) octagon d)'qaadr! lateral 






/- 
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l.tesn 2 ( I den r f f i ca t i on j-: 




Which, figure , is a pentagon? 



O; ■ 






'! (a) ' ■ . (b) ' ! icy ' 

The second 'purp<^^'ofj this study was- to compare] stud performahce on Iteins 



; pf thes^ types^, and ^p^ore whether the stems | actda My assess the same domain 



I. Res ea rch iSues t i oris 



Two mediating var tames were Itieritified: previous achievement levels of the 



slnjjsle^and test compos Test composition refers to the formats of Items 
wlthiri a test» A t^st might include, Iteriiis of a single format, e,g»^ all Items 
are djBcimal-justif ied^^ test might iricludi items of mixed fonj^ts^ e.g., 

§bitie items are decimal-justified and some items are left-justified. V 

Gbrisideratrbri of the fdrmatting problems and mediating variables led to 
th^ fbl lowing research quest lb J 
' 1. Are scores on mathematics tests Inflafericed by the declTnal posit ibriing 
(fbrmattirig) of responses? : ^ 

vl.a. is the effect of decimal formatting constant across achievCT^ 
levels? ^ 

1. b. Is the effect of decimal formatting influenced by test^cbmpbsi | 

tibn? Would scores of a test with all items formatted s imi larly 
7 differ from scores of a test with ml^ed jtem format^ 

/ 2. Are scores on mathematics tests influenced by the formatting bf [tems 
in an ideritificatlbri forira a labeling format? 

2. a. is the effect of georSetry fbrmattirig constant acfbss achieve- / 
merit levels? ^ 



7/ 



■A ■ 
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2«b^ is the ef fecTt of geometry formatting Inflaenced by test 



cdmpdsPtidn? That is, will scores on singly formatted 
tests (ident if ic^ibri format brily or labeling format biiTy) 
differ from scores o^^^d format tests {fdentiffcatiofi items 
mixed with labeling items)? 

- / Method " . ^ 

Procedures 

Four forms of a 4d-item multiple choice test wfere constructed arid admiriis- 
tered to approximately -^lOO se^^ grade students. Computational skills were 
assessed by twenty-four of the items arid geometry concepts by sixteen, . 

Computational items included six Items f ripin each of the fbl Ibwirig areas: 
additibri bf decimals, subtraction of decimals, multiplication of decifSals, 
divisibh of decimal Si Fbr each iteni^ two response formats werfe devised - left 
justified and decimal justified^ Sebmetry items were a Isb constructed using 
^twd different formats— identification and labeling. 

The four test forms were constructed, in the fol lowing manrieir. On Form 1, ^ 
all computational items were the Secim^lr^justif ied ver^tbrfs arid all 'geometry 
items; required labeling Form 2 canststed of lef t- justified qbS^p^^^^ 
and geometry ideritlf icat ibri i talis. Form ;3 was cdmposed by talcing the odd- 
numbered items from Form 1 arid everi-riumbered items from Fbrm 2. Fbrm ^ was 
cdmpos^tl by taking odd-numbered items fFbm' lb even-riumbered items from 
Form 1 V, • • ■ _ ■ 

Geometry i tims were i nterspersdd ambrig the- cbmputat^brial 1 terns at>*^gular 
irit^rvais. Computational Items were Potated by content throdghbar 
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Sample^ 



^ ^ __ — 



-^he~fdiJr""lTn^ 3 w-stQde nts in twe n ly - o r 

seventh grade mathematrcs classes from two: suburban mrddle schools in a larger 
Southern scflool district. The two schools were selected bh the basis of achieve- 
merit test scores and student jsopulitiph characteristics. PFSvioas t^r's '"^ 
achievement test scored indicated that students in both schools represented a 
wide range of abilities. ^ 
irist rumen ts V * 

Istimalfis of internal consistency reliabi lity Were computed for each of the 
four test fonns and for the cbmpatatioh and geometry subtests. >^KR20 estimates 
of reliabilfty\for the four test forms were 0.81, 0.86, 0.84 and d,Sh, res pec- ' 
timely./ EstimatW for the computation subtests ranged from 0.83 to 0.86^ and 
estimates for ,the?^^^ subtests ranged from Q. 51 to 0.56. 

Item analyses vs(ere performed sepaPately for cbmpatatioh and geometry S4ib- 
tests. Airdistract<^ts appeared t^ - ■'^ 

Mean difficulty estimates for the cbmputatioh subtests ^ we re 0,66^ ^^tt^^^ 
0.68 arid 0.64 for tki four forms. On Forms 1 and 4, poi'rit-blsefral cSrre^^ 
between Item and total cbmputat I bri subtest scores for two very difficult items 
fell below +.20. the remaining cbrrelatib^s-^^ahged fr^^^ 

For the geometry sub|^e^$^^^^ item difficulty values were 0.5^, 9.56, 

0;61 and e.55i One geometry item displayed jpoint biserial cor re lal^lons below . 
+.20 on two foFms; and bne bther item fell below +^20 bri brie form. Remaining • ^ ' 
values were between +^21 and +.55. ; 
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Ana 1 y 5 a nd Res alts 



tjf icatibri of Decimal Respbri$es ^ 

r purpose of this study was to dfeterniirie whether or riot scores on 
decjfnil coniputation it^ms are <^lnf1uenced by ^formatting of decimal res |ibriseSi» 
Previous achievement arii test ciStipbsi tibrr were reco|^ f5t% as 

A* ■ ' ' ' • ■ . . ' , - ■ ' ■ . ' ■ - - . " , - ■ — - . ■ ■ • 

possible mediating fa eoScpptuaMyi this design Js representetf^^ Figure 




Insert Figure 1 aBbut here 



ebmpbsitibri <^^he foui^^fi?^ design util i/zrng 

subsets of items. On Pbrrns 1 and 3 of the compos it i.ort sub test ^ items lj5r';^ 
6, 1^} J W |2| 13*-17/ 18, 19^ 23 and. ^4 were decimal-jtustif ied; On For^s-2v 
and 4, the same M tems were lefl^justifiid. JheSe items formed onfeiubs^t^ 

i ■ ' ■* ' ' ' • , - . ;^ ^ ^ 

On Fbrms 1'aiid if, the othei; 12 items were dec rm^ WherMs> on Fprms; ^ 

2 ianij 3^ they These Items formed a secorid suBset.^ ; r> V 

' In ofdei" addreks th^ Mustif icatibn; question, scores on decimal -justif ied* 
item^were compared i^rjth scores on: left-justified items fQr:eaQji subset 



independer 



•ntiy./ A two j^ctor analysis of yarjanceivwlth format as' one; f actbr arid ; 
achievement asHhe*other> was performed •C Oel^^jeM^^ 
f '^ 'are^ r^^^ in jable 1, ^nd j6sfal ts/oMh^^anaiysis^ of viri^nce are l isted in ^'^ 



Table 2. 



X 



*^1ii$ert Table 




- 2 about Here * 



To isolate Ihe effects of t^«t compos it ibri, scores on each subset of ' . * 



■ ■ ■■ ^' ■, ',';Fbrmattirig. Issues .•. 

^ Items were analyzed acr^^ sicdriBS bh Form: 1 '(single 

fe rmaij^ere=^Qt£is£ed^ ^ ^ Fc mO_I riH^^z;^j b^ first 



submit of jtems^^ 0^^ 3i the #rrst fdbtest was comprised 

bf decfSialijiJSiif led analysed v*^ for other ■ 

teppropfrlate; l^bi nations • Cell ir^ans and^gtandar^ cfeyiatibhs, and ANOVA 
results ^'re reported^ in tables 3 " 6. ' ^ ^. 



fnsert Tables 3 ^ about here 



^ 7 A two fa^ variance^ with achies^eht as one factor arid 

^^te^t forms as-ithe othjer, was also perfbPmed using computation subtest scores 
as the dependent variable. Results are sunwarlzed by Tables 7 and 8. 



insert Tables 7 and 8 about here 



i jdentific a tion versus Label lng^ ' " ^ £^ ' 

^_ A second major purpose of this study was to deter^^ not. scores 

on gec^etry i terns are irifluehced by item format - identification pr> 
Previous ach I evemertt and test compos ft ion werSrecdg^^^^^ for 
as possible mediating f4btors. ^ eonceptually, t^^^^^ Is repfesehted by \ 

Figure 2V' .\, '■'-■■■'k'^-. T ''V ^ . • ' .a'". -v,- k.^ 



Insert Figure i about here ^ ^ . 

■ . ■ i: ■ . ■ -a— v>:r-^^ — ^ — ^ — ■ ■ ■ t . — . . ./■ — : ... >.-^ ■ ■ 



;^ • CoSpositipn of the four forme necessita^^^ ^1 ternate design. ^^^^ izma 
• subsets of i tems^ OH Forii i ^nd 3 ofefie 9^ i tem6^ 1 V 2^;-^^ 



' ^ - Formatting Issues 

9* 19> ij-and 14 required labeiirig:. On Forms 2; and 4, the same items necessi- 

^BTrtff+catr6in=^fies^=Ft^m 



bthir bight items were labeling and on Forms 2 an3 3i they were identification. 
Thesis itenis formed a second subset. ; ^ ; f 

V To address the idehtif ica^Preh^^ v^^^^ 
/ items were compared with scores on identi f icat ibh item^ for each subset indepen- 

^dTently; A^^ t^^^^^ Tactbr aria lysis of variance, with format as one factor and - . 
' achievement as the otheF^ was perfoHned. Gel 1 iiie arid staridard deviations , 
ar# reported in Table 9, and resuTts of the analysis of variance are 1 isted in 



Irisert Tables' 9 and 10 aboat here 



To isolate the effects of test compos itidri, scores bri each subset of itdiris' 
i*ere analyzed across forms. For exampli, scores bri Fbrm 1 tsingle fqrmat) were 
- ^contrasted with s§|re5^^ the first subset of items. 

On both 'Form 1 and Form 3, the first subset was cbmjirised of label ing-i terns. 

' ■' ■ .... _ • . 

Similar analyses were performed for other appropriate comb i nations. Cell means 
and Standard devi at ibns arid ANOVA results are reported in Tables-IT - iHi v 



insert tables 1 1 - 14 about fie're 



A- two f aQtor anal yses of ya r iahce , wi th ach ievenierit is orie factor arid test 
3irm as the others ^^w^^^ sabtest scbr^s as the 
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depehfdent Vbria&li^ ts' are sunimarUed by Tatl^s 15 aiftct 1 6; 



V Ins4rt tables 15 and 16 about here 



••'•fe*|SCUSsibri ' ^-^ --^ '"^^ ' ^ 

■ • . • V . • ■ " ■ ' ■ • - . . .. ,. , . ; •:■ . . ■ •. 

. *. ■ "'"r^f"^ ' ' . • ' , ■ ■ , - • - - • ; ■ 

the two Stated purpbses of ; the^ study w^re tp ascertain rWhether^^^a^^^^ 

riot two part i cul ar f6rmat.t ing character i|t ics infl uenced- students perf brmarice ori 
math tests. In brie iristarice, the resear<:h question was focused on the effects 
of declftial post tforiing in the responses b? cbrnpu tat ib^^^^^^ itep* In the other 
label ing format was compared it h identi f J cation format for* /^ebmetfy 1 terns 
In ^dd i t fori tb the twd major ques t i oris »^the i rif 1 uerices' of pr lor achl eveniient irid 
test bompos It jpn were studied. i ^ 

Not:; uriexpecitediy^ previous achievement had a strbrig^ tbris iste^^^ 
bn studerit perfbrmarice bri Ipbth geometry and decimal subtests and it^ subse^s> 
By contrast, test compos it ibri appeared tb have little effect on sti^^ 
■'fbrmarice. . . . '.^ 

Geom e try ^ . " . ■ ' . ' •• 

the only exceptibn tb test cbiS^b^i^ ibn^^ff^cts foesthe-gfepmetr 
test* Resi^l ts reported In Table 12 indicate t^ may Have 

con t r i BuSSd^ tb^ d j^f rrfc i a 1 s t uderi t per f b rmance on the f I rs t i tern -suBse t^ ' : : ; - ^ 
By viewing thdsis^ results in cbrijurictibn with; Table 16^ iri which test form v^s 

s igni f I cant iria i ri effect , and with Item difficulty data, the cpn^^^ 
drawn that Test Fbrm 3 xiontHbujt^d'Strortgly ^ these find ings\ A ScReff^ post ^ 
. hoc an| lysis of the Tables 15 apd ijS data iridicated that Form 5 geometry scores'; 
wer^^signlf iic^iiti^ hiihep, than scores on 'Fdnns V 

than scbre? bri^ F^^^ 2 fbir the Jbw^ and medium achievement ^ 



•.■7--' 
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Independent inspection of item difficulty data allowed for ^ possible 
expiariition. Item difficulty values for each geometry Jteiii were compared ts^s?^^^ 
the , f oof test fbrms^ averaged across format and derived overal 1. For the 
: . seven items I n^ which the overall difficulty value^^ .50 oJ-.; below, five were 
easier jrf the label ing format than the idient if »n 
difficulty across formats were subs 

the nine Items with overall p- values greater than 0.50, seven were easier in the 
: . Identiflcatlbh foFmit and prve was the sam^^ Differences across^^^^^^f^^^ rafiged 
frbm 0.03 to b.^1^ In tfie compos it ibri Of T^s^ 
: V selected. Form 3 utilized the iasler fonnats for 12 of the 16 items. 

. Frbm a different viewpbint, the Item anal^^^ ^o"* ■ 

Wsessment of a singular instance of a concept (e.g., pentagon, prism, , 
trapezoid, arc, Cyl inder, ray, decagon, vertfex^ rhombus)^ labeling ^^^^i^^ 
to be easier than iderit! fixation ite^^ brfferendes in drff |col ty a<;rbss fbrmits 
'■■ ranged frotn,0.o4 to 0.24 (althbugh one itati wis equally difficult across fonnats)* 
For relational and conjunctive concepts (e.g., parallel line segments, obtuse 
Wangle, scalene trlarigle,dia^^ right trianglej on the ci rcleg angle naming) , 
^ , Identification items tended tb be easier. P-val ue differences ranged frbm 0.03 ' 
tb 0.j9. : Form; 3 was Composed of the easier fbrmat for 13 of 16 items. , 

The Item analysis data are cited to explain the pfienbmeHbri pf Fbrm 3 
high scores i They may alsb lead tb fbl IbW-up studies beyond the purview of 
;;tHe -'present- pajser. ' ; : ■ ■ _ ■ ■ ; ' !; . 

^ompotat I on ' ■ 3,^ 

r the analyses bf thi decimal subteist data are somewhat qpn trad ictbry^ with V 
regard tQ format; table 2 reports no s ig^^^ main effect for format or:; 

.fbr t^^^^ subsist r> Yet fbr item . v ^ 



" ^■V-:/^;'^-. ^. , .,*;;;/ 'Fprmatt i rig' J ssUes 

subset 2 the interaction effect fs signigi«^^ post hoc analyses 

indicate a significant difference between decimal and^ only 
•for the high ajSi levers with m^^ higher 

v^Table 8 ihd i cates a signif i cant interaction effect for form x ach ievemeht.: . ;, 
■ TiTre Scheffe ahatysis indicat^ di ff eirentia 1 pattferns' amojpgilthe acWevementf ;gjcp^^ 
' across the forms ». On Form 1 (decimal-justified format) , mean scores ind icated 
that the low and medium achievement groups did not score significantly different 
from one another on the decimal subtest but were significantly lower that the 
I higher achievers. The same pattern held for Form 3, a mixed format form. 

For Form 2 (left-justif ied format) , each achievement group scored significantly 
different from the others. And for Form k, a mixed format test, the low 
achievers scored significantly lower than the medium and high achievers, who 
did not perform significantly differently from one another. 

Item analysis data did not indicate specific format patterns in the data 
either by fjorm, item difficulty or by content (addition, subtraction, multipl i ca- 
tion, division). Based on the results of this study, there does not. appear to 
be a rationale for the choice of any particuJar mode of decimal formatting.. 
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. Table 1' 
Deiiffial Justified versjis Left dust if ied 
Means and Standard Deviations ^ 



ITEM SEt 1 

Decimal Justified • Left ijustified 

Low 6.77 5.39 

. 2.09 \ 2.51 

Medium 7-6^ \ 7.67 v 

l.kk \ iM 

High ' 9.29 ■ \ . Si71 

1.97 \ ' ^'i.ie 

. ITEM SET 2 . . 

Decimal Justified Left Justified 

Low , SM , 5.88 

'/ 2.67 2.42 

Medium 7.89 ' 7.59 

' 2.58 " ' 2.39 ' 

High - 9.11 ^ 10.30 

2.67 1.72 
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^eclWl Fbfniiat J » 
Decimal Justified N/ersds teft Juisiifled 



V 



Item set? i 



Source^ / SUm of Squares ^ df ^ ' - ' F 



Achievement ■ '337.65 ^ , -2 i ' 3T.78* 



Format X Achieyeirt 23.59 i a 2'' 2.22 



ITEH SET 2 



IS 



■1 . 



Source " Sum of Squares ' 'df F 

, Format - , - ° ' 5.l8: , i 1 . b.89 / 

; Achievement|' r 679.50. . ' 2 ^ V 5^^^^ 

Format X Achievement 39.96 • 2 ' . S.-^S**' 
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.Decimal Ulistif led 
Uniform ys. Mixed 
Means and Standard Deviations 



Low 



Hed r am 



High 



ITEM SET 1 

Uitifbrm ^ 
6.90". 

7. 81. 
2.34 
8.76 
2.23 



'Mixed 
6.70 

• 2.23 
7.41 
2.57 
9. '80 
1.49 



ITEM SET 2 



Low 



Med i urn 



High 



Urii 



6.00 

2.71 
7.60 
2.31 
9.21 
2.85 



Mixed 
5.00 
2766 
8.27 
2.89 
9.00 
2.48 
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Sum of 'Squaress 


df 


F ' 


, Ebifippsit ibri^ 


0.02- 


1 


:o.oo 


Achievement 


157.25 


' 2 


15.56* 


Compos i t i on X Ach 1 evemen t 19^9^ 


2 


K97 




ITEH SET 2 






Source 


Sum of Squares 


df 


F 


Composition 


0.00 


1 


6.00 


Achievement 


- - 227.46 


~:2 


16.54* 


Eompps i t i bh X 


Achievement 16.68 


2 


1.17 



*p < .01 



ERIC 



20 



Foi'mattfng issues 
20 



Uniform vSi Hixed 
^ems and Standard peyfations 

ITEM SET 1 



: ■ ' " .'2.6.7 " ' • .2.M . ■ 

Medium ' 7.29 8.09 

■ . .; . , • : _ 2.69 , 

High * 9.23 : 8-. 04 

- ^ -■ ' 1.91 ■ ■'. ■ ■ > ' ■ 2.3rr 

' ITEM SET 2 

Uniform _ Miv^ed 

Low . 5.71 " 6.00 . 

^ ' 2.58 ; 2.22 

,Medium ■ , / 7.55 . ' 7.64 

• • 2.55 .2.22 ' 

High- . ' 10.06 . 10.53 

1.67 1.76 
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ITEM SET 1 



Fdrniatting issues 

^ -21 . 



Compos It ion [ 
Achievement 

Compos i t ion X AchieVement 



^ Sum qf; Squares ,V df 

■ ' 2.62 ' 1 

; 202.76 . 1 

45.82 2 



0.49 
18.82* 

r 

4'. 25 



ITEM SET 2 



■ -■ •■■V. : . 

Source , 
ebrnposition 
Achievement 

Cdnipdsitron X Achievement 
*P < .01 



Sum of Squares 
0.53 
486. 8J 



af 
2 



F 

0.31 
49.75^ 
0.14 
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./ACHIEVEMENT 

MeViium 



Viable^?. : j'r,. ■ 
0ecf mal Justi f 1 cdiLon ' 



Means and 



. Deyiatlons 



fGRM 



' - 1 
12.90 
4.15 

■ , • . ^ 

'17.97 
• 4.92 



1.1.79 . 

'14.8^ 
it. 88 
19.29 
3.14 



■■■;3-^.;.. 

12.70 
" 3.93 . 

lf^4r ' 

5 ; ^ . 

20.*33 
i.od • 



9.71 

' • 4..78 

;i^.04 
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V Table a • 
a I . 



- .^Decimal Jjustiflcatwn/ 



Formatting Issues 

...... ' .. 



Achievement 



* t ? Slim of Squares 



: Form" Acfi^i,iveineiit . 284.56 



■3 



0.52- 

^ 53.57* 
2.59** 
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; _ , ' ; Table ? - • v _ 
Label i h§' vehsus 1 dent i f i cat ion 
Means and Standard Deviations 



Low 



Med i am 



Higfi 



ITEM SET i 
Labeling 
2.80 

1.65 



i 



Identification 
2.46 . 
1.37 
2.98 
1.38 
'4.13 
1.48 



Low 



Med ium 



Higfi ; 



ITEM SET 2 
Labeling 

,^;,;'u42.,.,*. 

.1.47 



Identification 
. 5.38 

v.48:^' 

; 6.46 
: 0.92 ' 
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Table 10 
- Geometry ^ V 

Labeling vs. identification 



' ITEM SET 1 



J TEH SET 2 • : 



-J 



ERIC- ^ ^ 



4< 



Source ^ " . Sum of Squares ; -.^iif ^y/^ yA F : • . 

Format _ ^ 20.41 1 8.9lf* 

AcRievemerit : : / i^^^^^ 2 36^72* 

FormaV' X Achievement ^ 2 0.30 



^Sburce ' - - ■■^ .'Sum: of Squares >'.;:.-: --.',-^ df^--- j : ';. ^F- ■ v .;■ 
Formaty//- V-;- ^J^.^fi- - .y^ 1-;/;, 

. : ■'Achievement'. ■ v • 72;.51;;,, :^ : : V .' 'I , 

Format X Achievement , ; - 8.06 2 2.16 
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Table 11 • 
Georaetry Label i ng 
Uniform vs. M i xed 



Means and StandarcPDeViations 



^1- 



Low 



Med i uiii 



High 



; ITEM SET 1 
Unifbrm 

2.40 

1.07 

3J7 

1.57 

1.40 



Mixed 
3.00 
1*65 
3.68 
1.72' 
5.10 
1 .65 



Low 



Ned i urn 



High 



ITEM SET 2 
Uniform 
4.40 
0.84 
5.00 
1.32 
5.93 
1.46 



Mixed 
4.43 
1.65 
5.75 
iM 
5.92 
1.50 
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Tab1eJ2_ ; 
babeU hg Fornia t v 
Uniform vsi flixed 



ITEH SET 1 



Source 

Compos iti on 
Achievement > 
e<Mpbsition X Achievement 



Sum of Squares df F 

12*67 ; 1^ 5-05** 

104.89 2 20.90* 

. . 0.20 2 ^ 0.0ft 



ITEM SET 2 



Source 

Compos I ti Oh 
Achievement 

Cbmposltlon X Achievement 
*p < .01 

**p < i05 



Slim of Squares df 

5-65 1 

40.65 2 

^ 6.09 2 



F 

2.8A 
10.23* 
1.53 
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Sebmetry I d^ritlfi cation 

■ ' j}- /■ • : ' , ■^c" ".^ Un i foTO 'ys^- Mixe d : , ^ . ■ . ^ 

' — Means and~5tandard^)eviations 



Uniform Mixed 

Low 2.43 ' 2.50 

: ■ ■ ■ ■ • ^'•■ ■■1*22 ■ ■ : . r.56. 

Medium ' 2.92 3.05 ; 

High 4.26 3.96 

, . " 1-65 ■ 1.23 • 

ITEM SET 2 

1 Uniform Mixed 

Low. 5.36 ^ 5.40 

1.28 . 1.64 

Medium 5.43 „ 5.52 

1*71 ■■ • ■'■'■■^ l.Tl 

High V • 6.42 - 6.50 

1.03 . 0.82 
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^ Table \k 
I dent tf ica ti on Format 
Uniform ysi HlxeB 



-A 



ITEM SET 1 



EolTipbsitibri . 
Achleveanent 

Compos I tibh X Achievement 



Sum of Squares df , F 

0.20 1 0.1b 

66.27 2 16.40* 

1.62 2 Q^m 



ITEM SET 2 



Source 

Composition 
Achievement 

Compos it ion X Achievement 
*p < .01 



Sum of Squares df 

0.19 1 

42.37 2 

0.02 2 



F 

0.11 
12.20* 
0.00 



ERIC 



30 



Formatting Issues 



Table >5 1 /: 

Labe 1 f ng ve rs us Went i f i ca 1 1 on 
Means and Standard Deviations 



ACHIEVEMENT. .1 2^ 3 * 

^ Low 6.80 7.79 ' 8.40 " 6.93 

^ 1 .03 1.81 2.72 2.70 

Medium ' 8.17 8.35 9.20 8.80 

, 2.30 2.31 2.05 2.04 

High 10.38 10.68 11.60 / 9.88 

2.43 2.34 1.90 2.27 
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^ : table MS ; _ • _ ; 
Labeling versus l,den,tff:! cation; v 
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•■■•K<i' ■ ' ' ■ 



Source ; ; ' Sum of -Squares ; . . ^. 

Fbrm - 70.12 ' ■ ' i^ /-::/' Jk^i0rJ 

Achievement » 467,12 2 47.14*. ; 

Form X Achievement " • 24.33 6 , 6*82' * 

*p '< .01 - - • ■ [ ' ' •• 

**P < ■ .05 ' 



